Can toxicogenomics provide information on the bioreactivity of diesel exhaust particles?
Epidemiologists have linked increased cardio-respiratory hospital admissions, morbidity and mortality rates and increases in particulate matter with an aerodynamic diameter less than 10 microns (PM10) concentrations (Anderson et al., 1991). PM10 consist of a heterogeneous mixture of particles that include minerals, metal oxides, sea salt, biological components and soot. In urban locations, soot, especially ultrafine diesel exhaust particles (DEP), accounts for 20-80% by mass of the airborne PM10 arising from vehicular activities. In the experiment described here, control [NaCl] and 1.25 mg of DEP were instilled into rat lung and the responses assessed using changes in lung permeability, inflammation and epithelial cell markers in lavage fluid, with the addition of a new technique of gene expression profiling using macroarrays. The aim of the study was to use these macroarrays as a sensitive measurement of acute up- or down-regulation of genes that were taking place in the rat lung in response to the small instilled mass of DEP. DEP instillation caused a slight oedematous lung with no overt inflammation and ten out of a possible 207 (5%) rat stress genes were repeatedly changed in response to DEP instillation. Therefore, the conclusion from the macroarray analysis is in agreement with the conventional toxicology and suggest that DEP elicits a low bioreactive response in a healthy rat lung.